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(54) PLL CIRCUIT 
(57)Abstract: 

PURPOSE: To delay the transient response 
characteristic to the output phase variance caused in a 
switching mode of a reference signal in a simple 
constitution and to fast response to the minute variance 
caused in a steady mode. 

CONSTITUTION: The output of a voltage control 
oscillator 7 is divided by a frequency divider 8 in 
accordance with the frequency of an input reference 
signal. A phase comparator 5 compares the phases with 
each other between the divided outputs and the input 
reference signal. This phase error signal is converted 
into the control voltage of the oscillator 7 by a PLL 
circuit through a loop filter 6. Then the voltage that is 
equal to the output voltage of the filter 6 in terms of DC 
is generated to the PLL circuit. The transient response 
characteristic of the generated voltage is set slower 
than the response characteristic of the output voltage of 
the filter 6 in a buffer circuit 21. Then a limit circuit 23 
limits the output of the filter 6 when the voltage 

difference between the output of the circuit 21 and that of the filter 6 exceeds a prescribed 
voltage level. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In a PLL circuit equipped with a phase comparator which carries out the phase comparison of 
an armature voltage control oscillation means to have a function changed into frequency of an 
input-reference signal, and an output signal and an input-reference signal of this armature -voltage 
control oscillation means while carrying out the oscillation output of the signal of frequency according to 
control voltage, and a loop filter which changes an output of this phase comparator into control voltage of 
said voltage controlled oscillator, voltage almost [ in direct current ] equal to output voltage of said loop 
filter is generated, and it is **. A PLL circuit possessing a limit circuit which restricts said loop filter 
output when it intervenes between a buffer circuit which sets up and becomes, and an outgoing end of 
this buffer circuit and said loop filter outgoing end and a voltage difference during both outputs becomes 
more than specified voltage so that it may become later than the response characteristic of said loop filter 
output voltage about the transient response property of that generated voltage. 

[Claim 2] Said buffer circuit is a PLL circuit according to claim 1 characterized by passing a low pass 
filter and a voltage follower circuit for said loop filter output, and for said low pass filter determining a 
time response property, and determining gain in said voltage follower circuit. 

[Claim 3] Said low pass filter is a PLL circuit according to claim 2 characterized by carrying out 
termination to potential of a value near the control voltage of said voltage controlled oscillator at the time 
of stationary actuation. 

[Claim 4] Furthermore, a PLL circuit according to claim 1 characterized by having input ********** with 
input ********** which carries out change control so that delivery and other reference signals may be 
chosen at said selector when a selector which chooses one of said two or more of the reference signals 
when there are two or more said input-reference signals, and an input state of two or more of said 
reference signals are seen and there is ****** of a selection-criterion signal of said selector. 
[Claim 5] Furthermore, a PLL circuit according to claim 4 characterized by having a switch which 
intervenes in a path to said loop filter outgoing end through said limit circuit from an outgoing end of said 
buffer circuit, and carrying out ON/OFF control of this switch according to said input **********. 
[Claim 6] Furthermore, it is the PLL circuit according to claim 1 characterized by having a switch control 
means which regards it as a synchronous condition, makes said switch an ON state when a switch which 
intervenes in a path to said loop filter outgoing end through said limit circuit from an outgoing end of said 
buffer circuit, and an output level of said loop filter do not fulfill default value, regards it as an 



asynchronous condition and makes said switch an OFF state when exceeding default value. 
[Claim 7] Said switch control means is a PLL circuit according to claim 6 characterized by having a 
discrimination decision circuit which compares a peak hold circuit which detects a peak level of an output 
of said loop filter with a peak level and default value which were detected in this circuit, and identifies a 
synchronization and asynchronous one, and a switch control circuit which controls turning on and off of 
said switch according to a discernment result of this circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to rhoLL circuit which has for 

example, a redundancy system. 

[0002] 

[Description of the Prior Art] As everyone knows, although the PLL circuit is used by various technical 
fields, the important role for generating a clock pulse of operation, a frame pulse of data, etc. which 
especially serve as criteria of equipment in a communication device is played. 

[0003] Generally the PLL circuit was used for the communication device on the basis of reception and it 
from the exterior for low frequency, for example, the reference frequency of 8 [kHz] and 2.048 [MHz], and 
it has made the own clock of equipment of operation. 

[0004] Drawing 10 shows the configuration of the conventional PLL circuit, two systems etc. are inputted 
and, as for the reference signal from the outside, the redundant configuration is taken. These two inputs 
INI and IN2 are chosen by the selector (SEL) 3. Selection change control of this selector 3 is made by 
input ********** 4. That is, by the way, it crawls and one [ a gap or ] signal is chosen, and when [ whose 
two inputs are normal ] the signal becomes **, it is controlled to change to the input of another side and to 
operate. 

[0005] The phase comparison of the reference signal chosen by the selector 3 is carried out to the signal 
generated by carrying out dividing of the output of the voltage controlled oscillator (VCXO) 7 which is 
supplied to one input edge of a phase comparator (PC) 5, and is supplied to the input edge of another side 
in a frequency divider 8. 

[0006] The phase error signal acquired by this phase comparison is inputted into a loop filter 6. This loop 
filter 6 changes the output of a phase comparator 5 into the control voltage of a voltage controlled 
oscillator 7 with a certain designed transfer function. Generally a lug reed filter, a complete integral mold 
filter, etc. are used. 

[0007] As an output OUT of the PLL circuit by the above-mentioned configuration, the clock of the high 
speed which synchronized with the reference frequency of inputs INI or IN2 will be obtained. It is used in 
the communication device, distributing this PLL circuit output in equipment. Moreover, when a still more 
nearly high speed clock is required within equipment, he makes multistage connection of two or more 
PLL circuits, and is trying to generate the clock of required frequency. 

[0008] In this case, the response characteristic at the time of multistage connection of a PLL circuit 



becomes a problem. When a failure occurs in a reference signal in the PLL circuit of the preceding 
paragraph and the change to the reference signal of another side occurs especially, it becomes a problem 
whether the PLL circuit of ****** can be followed. If it becomes impossible to follow latter rhoLL at 
fluctuation of rhoLL of the preceding paragraph, it becomes impossible to take the synchronization of a 
clock of operation inside equipment, and it will become impossible to perform normal data transmission. 
[0009] When making multistage connection of the PLL so that such a problem may not occur, it is 
designed so that responsibility of latter PLL may be made into a high speed rather than rhoLL of the 
preceding paragraph and the frequency range which can synchronize may be made large. 
[0010] Thus, in a circuit design, the constraint on layout is received for this cascade connection, and since 
investigation of the device which has a desired property further, or new development is needed, the 
composed product becomes quite expensive in many cases. Moreover, the condition can never necessarily 

_ be-satisfied by constraint of the components to be-usedr 

[00 11] By the way, in the conventional PLL circuit shown in drawing 10 , when the reference signal of an 
input becomes **, the input of a phase comparator 5 will also disappear by the time a failure is detected 
by input ********** 4 an d a reference signal new next is chosen, PLL will synchronize again to the phase 
of the new reference signal. Moreover, the security which is the same phase as the original reference 
signal does not have a new reference signal, either. 

[0012] The transient response property at this time will be decided by the transfer characteristics of PLL, 
and the control voltage of a voltage controlled oscillator 7 will be excited according to the step response of 
a loop filter 6. For this reason, although the response characteristic at the time of a change can be made 
late by taking the large time constant of a loop filter 6, the response at the time of a stationary must be 
made late. 

[0013] Thus, at the former, to the time of a stationary, and very small fluctuation, it is a high speed and 
there was no suitable means to make a response late like [ at the time of the change of criteria ] only at 
the time of big phase fluctuation. In addition, although a transient response can be made late by adding 
zener diodes 10 and 11 and limiting the control voltage of a voltage controlled oscillator 7 as shown in 
drawing 11 for example, the lock range of PLL and a capture range will be restricted with such a means. 
And since the property of a voltage controlled oscillator 7 has large temperature fluctuation, if it is going 
to control with the limit value of immobilization of such a configuration, there will be a problem from 
which an operating characteristic becomes imbalance, and a not much tight limit will not be prepared. 
[0014] Moreover, recently, since layout flexibility is increased, digital logic processing realizing a loop 
filter and making an above-mentioned flattery property good is also performed. However, by this method, 
a circuit scale is also greatly expensive, and since a circuit is complicated, the problem that reliability 
falls is in reverse. 
[0015] 

[Problem(s) to be Solved by the Invention] As stated above, to fluctuation as very small in the 
conventional PLL circuit as the time of a stationary, there was no suitable means to have been a high 
speed and to make a response late like [ at the time of the change of a reference signal ] only at the time of 
big phase fluctuation. 

[0016] It was made in order that this invention might solve the above-mentioned technical problem, the 
transient response property of the output phase fluctuation produced with an easy configuration at the 
time of the change of a reference signal is made late, a high speed can be answered to the time of a 



« « 

stationary, and very small fluctuation, and when cascade connection is carried out, it aims at offering 

rhoLL circuit which can mitigate the burden of the latter part PLL. 

[0017] 

[Means for Solving the Problem] An armature-voltage control oscillation means to have a function 
changed into frequency of an input-reference signal while this invention carries out the oscillation output 
of the signal of frequency according to control voltage, in order to attain the above-mentioned purpose, In 
a PLL circuit equipped with a phase comparator which carries out the phase comparison of an output 
signal and an input-reference signal of this armature-voltage control oscillation means, and a loop filter 
which changes an output of this phase comparator into control voltage of said voltage controlled oscillator 
A buffer circuit which sets up and becomes so that voltage equal to output voltage of said loop filter in 
direct current may be generated and it may become later than the response characteristic of said loop 
filter output voltage about the transient response property of the generated voltage, When it intervenes 
between an output of this buffer circuit, and said loop filter output and a voltage difference during both 
outputs becomes more than specified voltage, a limit circuit which restricts said loop filter output is 
provided. 

[0018] Add a limiter circuit which becomes effective in a PLL circuit by the above -mentioned 
configuration only when an abrupt change arises to control voltage of the usual voltage controlled 
oscillator. Namely, it is what prepare a buffer circuit which builds the same voltage as control voltage, and 
it is made for that transient response to become later than a response of control voltage, and restricted 
the original control voltage on the basis of this buffer output. It is limited when control voltage of a 
voltage controlled oscillator changes to a high speed, and when causing big phase fluctuation like [ at the 
time of an input change of PLL ], the response characteristic can be made into what was carried out 
slowly. 

[0019] Moreover, when a switch which intervenes in a path to said loop filter outgoing end through said 
limit circuit from an outgoing end of said buffer circuit, and an output level of said loop filter do not fulfill 
default value further, it considers that a PLL circuit by this invention is a synchronous condition, and it 
makes said switch an ON state, and when exceeding default value, it is characterized by to have a switch 
control means which regards it as an asynchronous condition and makes said switch an OFF state. 
[0020] A time of not functioning as a time of a limiter circuit functioning can be alternatively controlled by 
PLL circuit by the above-mentioned configuration in the state of a synchronous condition and 
asynchronous, and this can protect deterioration of a capture range in it. 
[0021] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained to details 
with reference to drawing 1 thru/or drawing 9 . Drawing 1 shows the configuration of the 1st operation 
gestalt of the PLL circuit concerning this invention. In addition, in drawing 1 , the same sign is attached 
and shown in the same portion as drawing 7 , and a portion different here is explained to it. 
[0022] In drawing 1 , a point different conventionally which was shown in drawing 7 from a circuit is in 
the point of having added the buffer circuit 21 and the limiter 23. As already stated, the purpose of this 
invention is making late speed of the phase change of the output OUT when the change of the 
input-reference signals INl and IN2 occurs, without sacrificing other properties of PLL. When change 
actuation of these inputs IN [ INl and ] 2 occurs, the output of a phase comparator 5 is changed rapidly, 
also follows the output of a loop filter 6 and is changed. 



[0023] A buffer circuit 21 is a circuit which can take out voltage equal in direct current as an output V22 
on the basis of the output voltage V20 of a loop filter 6. That is, the gain of a buffer circuital is a 1 time as 
many circuit as this. However, since the precision is not made an issue of, it does not need to be 1 strictly 
here. Moreover, the time response property of a buffer circuit 21 is set up so that it may become later than 
the time response property of the control voltage V20 decided by the response characteristic of loop filter 6 
grade. 

[0024] Thus, the output voltage V22 of the designed buffer circuit 21 is equal to control voltage V20 in 
direct current. That is, to temperature fluctuation or change like aging of supply voltage carried out very 
slowly, it follows with an equal value. However, it changes to change of the control voltage V20 at the time 
of the change of inputs INI and IN2 from which the input of a phase comparator 5 changes in the shape of 
a step, without following, and front voltage is held to some extent. For this reason, a voltage difference 
occurs between control voltage V20 and the output voltage V22 of a buffer circuit 21. When exceeding a 
range with this voltage difference, the limit circuit 23 is added so that control voltage V20 may not change 
any more on the basis of the buffer output V22. 

[0025] However, what is necessary is just to make the load impedance of the output side of a buffer circuit 
21 become lower than a control voltage V20 side, in order to acquire the limit property on the basis of the 
output V22 of a buffer circuit 21 to the last. 

[0026] The example in the case of realizing this in an actual circuit is shown in drawing 2 . a buffer circuit 
- 21 for example, - resistance (•- R --) - 24 - a capacitor - (•- C -) - 25 - control voltage - V 20 
having filtered - after - an operational amplifier - (-- IC --) - 26 - depending - voltage - a follower - a 
circuit - amplification - an output - carrying out - as - constituting - realizing . The gain becomes 
settled in a voltage follower circuit, and is set to about 1. A time response property turns into Resistance 
R and the property of a low pass filter which becomes settled in the value of Capacitor C. 
[0027] As a limit circuit 23, between the transmission line of control voltage V20, and the transmission 
line of the output V22 of a buffer circuit 21, it connects and diodes 27 and 28 can be realized so that it may 
become hard flow mutually. With this configuration, only the amount of [ of the ******** diodes 27 and 
28 ] forward direction drop voltage will change to a positive direction and a negative direction to the 
output V22 of the buffer circuit 21 of control voltage V20, but it will be limited in the place where a 
difference is larger than it. This limiting value, i.e., forward direction drop voltage, is usually 0.3 0.8 [V] 
in silicon diode. 

[0028] Drawing 3 is the wave form chart showing the response actuation in the above-mentioned 
configuration, and, as for drawing 3 (a), control voltage V20 shows the case where drawing 3 (b) changes 
with the changes of a reference signal rapidly when changing control voltage V20 slowly in time. In 
addition, the wave shown by the dotted line in drawing 3 (b) is the control change of potential of the 
conventional PLL circuit, and it is shown in order to give explanation intelligible. 

[0029] In changing control voltage V20 slowly so that this drawing 3 may show, it follows the output 
voltage V22 of a buffer circuit 21 at control voltage V20. For this reason, both voltage difference is hardly 
generated. However, when control voltage V20 changes rapidly, a big voltage difference occurs, and as the 
alternate long and short dash line in drawing 3 (b) shows, it comes to change control voltage V20 after all 
with the value restricted on the drop voltage Vf by diode 27. 

[0030] That is, like drawing 3 (b), even if control voltage V20 changes suddenly, the buffer output V22 
does not tend to answer but the difference more than the forward direction drop voltage Vf of diode 27 



tends to produce it between control voltage V20 and the buffer output V22. For this reason, diode 27 
becomes low impedance. Therefore, change of control voltage V20 can be limited. When this is considered 
as a phase change of the PLL circuit output OUT, it will be said that a rapid phase change will not be 
carried out by the configuration of this invention. 

[0031] Here, the example actually examined with the application of this invention is shown in drawing 4 . 
Drawing 4 carries out dividing of the phase change of the output OUT of a PLL circuit to the same 
frequency as the clock of an input, and measures the phase change between both with a time interval 
analyzer. The phase change when changing the inputs INI and IN2 of a PLL circuit is changing, and (a) 
and (b) show before operation of this invention, and the operation back, respectively. Here, an axis of 
ordinate shows the phase contrast of PLL I/O, and expresses phase contrast with variation and time 
amount (microsecond unit). Moreover, a horizontal axis is a time-axis and, in (a), per [ 5 ] ldiv [ms] and in 
(b), it has become per [ 25 1 ldiv [ms]. 

[0032] In the back before the change of an input takes place in any case, the phase is changing for about 2 
microseconds. This is a part for the primary stage phase contrast of an input. However, if it asks by the 
time amount concerning changing, i.e., the time amount between the markers a and b of the dotted line 
shown in a screen, in drawing 4 (a), it is about 12 [ms], and has become 52 [ms] in drawing 4 (b). 
[0033] It has succeeded in extending the duration of the phase fluctuation at the time of an input change 
about 4 times by this invention so that this result may show. If this is converted into fluctuation of 
instantaneous frequency, in the case of drawing 4 (a), in the case of about 166 [ppm] and drawing 4 (b), it 
is about 40 [ppm]. It has succeeded in controlling the fluctuation by application of this invention to 
changing momentarily to the maximum of the adjustable range of a voltage controlled oscillator in the 
case of drawing 4 (a). 

[0034] When cascade connection of the PLL was carried out according to this effect, by the former, it 
needed to think near **200 [ppm] as maximum of fluctuation to the input of latter PLL. On the other 
hand, when this invention is applied, **40 [ppm] will be considered as maximum of fluctuation, and may 
be designed. This has constraint of the device to be used, and the constraint equal to becoming easy 4 
times on layout. 

[0035] Moreover, if a lock range is measured, it will not be different from the former at all. That is, it was 
also checked that the flattery property over change which the input carried out slowly is still the 
conventional example. The 2nd operation gestalt concerning this invention is explained with reference to 
drawing 5 . In addition, in drawing 5 , the same sign is attached and shown in the same portion as 
drawing 2 , and a portion different here is explained to it. 

[0036] That is, although he is trying to ground the capacitor 25 of a buffer circuit 21 in the example of 
drawing 2 , at this operation gestalt, it is a certain direct current voltage VT. He is trying to connect with 
Rhine. This direct current voltage VT It sets up so that it may become almost equal to the voltage of the 
control voltage V20 of a steady state. According to this configuration, actuation of the moment of 
switching on a power supply, for example can be stabilized more now at a high speed. 
[0037] The 3rd operation gestalt concerning this invention is explained with reference to drawing 6 . In 
addition, in drawing 6 , the same sign is attached and shown in the same portion as drawing 1 , and a 
portion different here is explained to it. 

[0038] That is, that limit actuation is needed in a PLL circuit is the case where the change of a reference 
signal arises by ****** of a reference signal, and it is unnecessary in stationary operating state. So ; with 



this operation gestalt, a switch 31 is formed between a buffer circuit 21 and the limit circuit 23, and it is 
made to carry out on off control of this switch 31 by Input ********** of input ********** 4. 
[0039] Since according to this configuration the limit circuit 23 operates only when the limit circuit 23 
does not operate in stationary operating state but there is ****** the unstable condition in stationary 
actuation is avoidable. 

[0040] The 4th operation gestalt concerning this invention is explained with reference to drawing 7 . In 
addition, in drawing 7 , the same sign is attached and shown in the same portion as drawing 1 , and a 
portion different here is explained to it. 

[0041] The limit circuit 23 is connected to the transmission line of the control voltage V20 outputted from 
a loop filter 6 through a switch 41 in drawing 7 . Moreover, the control voltage V20 outputted from a loop 
filter 6 is supplied also to the peak hold circuit 42. This peak hold circuit 42 carries out detection 

Maintenance of the positive/negative peak level of control" voltage V20, and that positive/negative holding 

level is sent to a discrimination circuit 43. 

[0042] This discrimination circuit 43 regards it as a synchronous condition, when holding level does not 
fill default value with positive/negative holding level as compared with the default value which was able 
to be decided beforehand, respectively, and when exceeding default value, it regards it as an 
asynchronous condition. The discernment result is supplied to the switch control circuit 44. 
[0043] This switch control circuit 44 carries out change control of the above-mentioned switch 41 for the 
above-mentioned switch 41 in an ON state and an asynchronous condition at an OFF state, when a 
discernment result is in a synchronous condition. In the above-mentioned configuration, when a switch 14 
is an OFF state, it is the same as the configuration of the conventional example of drawing 10 . Moreover, 
the function of a buffer circuit 21 and the limit circuit 23 is the same as the 1st operation gestalt shown in 
drawing 1 . Therefore, the function and effect of the switch 41 added here, the peak hold circuit 42, a 
discrimination circuit 43, and the switch control circuit 44 are explained. 

[0044] As mentioned above, since the control voltage V20 outputted from a loop filter 6 receives no limit 
effect to the fluctuation carried out slowly, even if the switch 41 is an ON state, it does not change a lock 
range. However, a range when resulting [ from a capture range, i.e., an asynchronous condition, ] in a 
synchronous condition will become narrow. That is, since the frequency adjustable width of face at the 
time of drawing in is restricted by the limit circuit 23, a capture range will become narrow inevitably. 
[0045] So, with this operation gestalt, the switch 41 is provided so that a capture range may not be 
narrowed. That is, the switch 41 is made into the OFF state until PLL synchronizes, and if it is made to 
be in an ON state for the first time when it results in a synchronous condition, deterioration of a capture 
range can be prevented. 

[0046] Since a phase error is changed sharply, the control voltage V20 when being in an asynchronous 
condition is vibrating. In the peak hold circuit 42, the maximum minimum value of this vibration is 
detected, respectively, and is held. In a discrimination decision circuit 43, suitable default value is set up 
beforehand and it identifies a synchronization and asynchronous by whether the range by default value is 
exceeded about both maximum and minimum value. 

[0047] The situation is shown in drawing 8 . Although it is vibrating, as for control voltage V20, the 
outputs V421 and V422 of the peak hold circuit 42 trace maximum and the minimum value. In a 
discrimination decision circuit 43, it identifies a synchronization and asynchronous by whether both 
maximum and minimum value exceed the range by default value with default value V431 and V432 as 



compared with these (when it exceeds), (when not exceeding) 

[0048] Thus, the synchronization and the asynchronous discernment result which were obtained are 
changed into the change control signal over the above-mentioned switch 41 in the switch control circuit 44. 
Namely, in a synchronous condition, a switch 41 is controlled to an ON state and a switch 41 is controlled 
to an OFF state in an asynchronous condition. 

[0049] According to the above-mentioned configuration, in order that the limit effect may not be effective 
in the state of asynchronous, deterioration of a capture range is not caused. In this case, since it operates 
so that it may be judged as an asynchronous condition and the limit effect may not hear even if there is a 
change of reference signals INI and IN2 by input ****** it is not necessary to take a configuration like 
the 3rd operation gestalt. 

[0050] In addition, you may make it intervene between a buffer circuit 21 and the limit circuit 23 with the 
above-mentioned operation gestalt, as a switch 41 is shown in drawing 9 , although it was made to 
intervene between the limit circuit 23 and the transmission line of control voltage V20. 
[0051] As mentioned above, although each operation gestalt of this invention has been explained, it is 
obvious that it is realizable with the configuration which deformed into bringing about the same effect 
variously. For example, not only depending on the diodes 27 and 28 but depending on a limit range, zener 
diode is sufficient as what is used as a limit circuit 23, and it can also change limit voltage, using diode 
two or more. Thus, the limit circuit 23 is realizable with various configurations. 

[0052] Although the above-mentioned example showed the configuration by the operational amplifier 26, 
and resistance 24 and a capacitor 25 also about the buffer circuit 21, it is not limited only to this 
configuration as a circuit which realizes an equivalent function. When especially an integrated circuit 
realizes, a function which makes a response characteristic slow may be built in the voltage follower 
circuit itself. 

[0053] Since the phase fluctuation property at the time of the input change of a PLL circuit can be 
adjusted by the simple method if this invention is applied as explained above, the layout flexibility when 
connecting a PLL circuit in multistage can be increased, and the width of face of device selection will also 
spread. Thus, if compaction of a design time and the width of face of the device which can be used spread, 
it will become possible to realize and offer equipment more cheaply. 
[0054] 

[Effect of the Invention] According to this invention, the phase fluctuation property at the time of the 
input change of a PLL circuit can be adjusted by the simple method as mentioned above. Moreover, since 
the original lock range and a cap challenge are not then spoiled, the layout flexibility when connecting a 
PLL circuit in multistage can be increased, and the width of face of device selection can also be expanded. 
As a result, compaction of a design time and the width of face of the device which can be used spread, and, 
thereby, equipment can be realized and offered cheaply. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the block circuit diagram showing the 1st operation gestalt of the PLL circuit concerning 
this invention. 

[Drawing 2l It is the circuit diagram showing the concrete configuration of this operation gestalt. 
[Drawing 31 It is drawing showing the time response property of the VCO control voltage for explaining 
actuation of this operation gestalt. 

[Drawing 41 It is the wave form chart showing the result of having checked the effect of this invention. 
[Drawing 5l It is the block circuit diagram showing the configuration of the 2nd operation gestalt 
concerning this invention. 

[Drawing 61 It is the block circuit diagram showing the configuration of the 3rd operation gestalt 
concerning this invention. 

[Drawing 71 It is the block circuit diagram showing the configuration of the 4th operation gestalt 
concerning this invention. 

[Drawing 81 It is the circuit diagram showing the concrete configuration of this operation gestalt. 
[Drawing 91 It is a wave form chart for explaining actuation of this operation gestalt. 

[Drawing 101 It is the block circuit diagram showing the configuration of the PLL circuit which has the 
conventional redundant configuration. 

[Drawing 111 It is the block circuit diagram showing the configuration of the answering delay means 
formed in the conventional PLL circuit. 
[Description of Notations] 

3 -- Selector 

4 *■ Input ********** 

5 - Phase comparator 

6 -- Loop filter 

7 Voltage controlled oscillator 

8 - Frequency divider 
10 11 Zener diode 
21 - Buffer circuit 

23 Limit circuit 

24 Resistance 

25 Capacitor 



26 *" Operational amplifier 

27 28 " Diode 
31 - Switch 

41 - Switch 

42 Peak hold circuit 

43 Discrimination circuit 

44 - Switch control circuit 



[Translation done.] 
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[4#f*!?f#<o$Sffl] 

\Cimtt>*-7"7 4 *9 t ZffitLZ P L LleJKSH&V' 1 

ntrie^- 7* 7 /u* <d w^sje t a^ft k re l <^ 

t B/P - 7° 7 w A- * ffi^j HflE © j£*F4«H4 i 9 t »< * 5 <t 
Z. <0'<> 7 r 0E§©tti;fti£ i BfflB^-7°7 4 JV9 ttitlffi 

ir^Jr«-r?.PLLIlI8So 

[M$9f2] IWE^y^rlEjISH:, mJlE/i— 7"7^u 
* ffi^I £r{6i$jlit StfaJvl-X— ^7 n T ESS 

SrSr^U MIB^/l'-r-i?7d-oTlHlK-C*J#Sr?lt^-#- 
5 i 5 t- Ufcr i-5»*5C 1 IBttC P L Lie] 

C«BElW«WiR»©iW#«ffi3E«ro«[©*{fcfcil*j|||$-e: 
5 J: 5 Lfc £ t Sr#m 1 1"6fi*Jl 2 IE«g© P L L m 

«HB»*©a51Hm*OA*«t*Sr Ji-CiKrB-fe ^ *©il 
Rl*fi^AM«sfcofc fc # MfBir ^7 * tcA^tfr 

4* urn ^-^^9 s tew**!! s <t 5 khswh 

#P1-5A*WHftaB»i:«I^Swi:S:4**i:i-6»*qi 
lfB*SroPLLlEl?§o 

Sr«fEA*»r*tiJfflr-8-fcJC tT*v/* 7 J: 5 

L fc r ir ZftWl t -t 5 |ft*9 4 |E*W P L L ®f&. 

lay 5 y hmv&zfrLxMm^-zfy j si*? mt)%it;X' 

*4 y^mffl^®bZffiZ.Z>Zk*¥rm.ti-Z>m$.mi 
IB«<7? P L L IslSgo 



z>*j y=?-fflm®®tzmz-z>z. t zmmt-tzmxm 

6fB«<DPLLH]Sg„ 
[*«©«*■*««] 
10 0 0 1 1 

•f-SPLLIelKJcM-rSo 
[0 0 0 2] 

io [&*<Dfifl5] JD&tDJ: PLLUS&litt^w&W 

[0 0 0 3] iiftSSgtt, Hftfcffi^WSER, #Jxl*8 
[kHz] ^>2. 04 8 [MHz] 0£HMBtt&&*ffl 
*tbSr«fl!tcPLL|ilK*ffl^TSee 

[0004] miO teft$k(DP L L|H]K<0^%^-t-t> 

20 t>tvCV^5. :020(OA*IN1 1 IN2litl' 
(SEL) 3Xjl^$ixSo Z<D±\s? # 3 0m&L 

filtIflft-5'J: 9 lc*ij^$ix?> 0 
[0005] ir^^^a $ix*:aiJWI#f±ttffiJt 
(PC) 5W-*(OAMtM$^ •ftfc^OATJ 
*lt««S*t5«EW»*S« (VCXO) 7<DttJ;Jj£r 

[00 06] r<OttffiJt«te«toT#?>*tfctttB»JSft. 
^-*±/u— -/yj/vf 6(cA^)$tt?> 0 ~<DA'—y°y 
9 6 ttfttaJtKSI 5 ©HJ7J S^H" LfceitMlfcT'S 

k «: 7 ^ y - k 7 ^ /u^ 7 ^ ^ m&m v ^ 

[0 0 0 7] ±fB«fi£{CJ;SPLLlHJK^>ai^OUTi: 
UTtt, A7J I NlitttI N2 L 

40 r0PLL|sISgai^5rg»rttC^SaLT^fflLTV>S 0 

led, PLLI@IKS:*ftf[|^a:S!ttL-C, ^KftMttft 

[0 0 0 8] rw^fcPp^SfC^SOH:, PLLIelJgcc 

«»4**±Ufc«»fc, aa©«PLL|ilK*Siif6-C#S 
*»*MfflHfc*S. LSulft© P L LC«lc&© 
©PLLiSii«6-C#<c<*5i. ^BrttPXtbf^^ n y 
50 tnWmftbftiKte'O. jE1$te : f-9&mtftz.t£< 
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[0 0 0 9] £0£5&IM#JB£Ltt^J:9K:, PL 
©(DPLLi^ifSiiiCL, **oR)H-C?#5«»»iSffl 

[ooio] rroi^Jc, msgiSJlttcSii^Tii, ;ol 
J?.>. ^^t*©.^%t>air#sfi.^fc*v\ 

[00 11] t^5t?, 13 1 0fc:*L7tfi£*©P L Li 

5 © A* b M*.T L-* b \ &fc3WfcfcSm« $ 
tt5£> ^©lifc<fIWff ©ttilc»LtP L LiSff 

[0012] r.wirtwiiSa&^ttttPLLwe^ 

r<Dfc*, /P^ 6 ©«fMt^t < t 5 : t 

T\ -Tar *Hf 

[0 0 13] rcD«fc5i£, f£*Ttt\ JfeflH$£«'>fcaE 

fc 0 f*k mi iKia%rj:5te, Witfyxt-^t- 
Kl 0, 11 SrttAP LT«ffiS9J^f§ig3t 7 0ffi!|*Ptt£fr 
D^hL-CUint^, ilK£*t:3<-r&w £tt 

[ooi4] *ia-ctt. mt-B*«*KH-fc«> 

LT, ±&<Di&&im>k Zkbfttotix^ 
[0 0 15] 

x\ mmm^<D®wm<D£ 5K*#fcttti«tt©i*©* 

[0 0 16] *»Wll±IB©«HSr<W*-*-<5fc»t>te** 



4 

LiaKSrSffe-fS r. £ £ g^t-rs. 

[0 0 17] 

£ #fcA**iWt 
*£A*aW*£&ttttJfctM-att*Jtl!s»£, :® 

,Mi~ **7Z ?7 * ML i § p h L . B* fir **> _T » _ 
M f B/w- 7 s 7 ^ * <z> ffi * Hffi £ Wffiti f £ L v ^0E 

-fy Afr? W*mJGE©J&g#& J; 9 fci§< fci J; 5 

20 [0018] ±ta«j£K is p l lews-cmu mft^m. 
&M'&&mmmmmmfrtt^ximtj:£<t&£.£izk 

*«EfclRlt«JEES:o<<5>'<y7riai8*ia:»t-C. 
»«Jfc##IW#P*flE©ft:* <fc 0 t>«< 45 J: 5 I- LT jo 

!9 Lfc 0> 3 r 
30 [00 1 9] *^W(Ci5PLL|HlK»i, 

£ x 5 r £ £ -T 5 fe © -cfc So 
[0 0 2 0] ±ffl«)SliJ:5PLL[i]KT'tt. !);^ 
@igas«ltt-t-5l*£, «ffiL4^£#SrP)»l^fii£^PI 

*o Mvtmtx'mviwcfflm-tzzb&X'Z. ztucx^x 

[0 0 2 1] 

i&wnmmmm] ut. m 1 7ssh 9 l-c* 

P L Lls]Sg©|g l <DHi6?g^©«^Sr*-t-t)WCfo5. 
W. Hltctttvc, hi 7 £|^-«»KfiHRl— »*Sr#L 

[0 0 2 2] Hl(c*3^T, mUZTT^Ltz^m^t^ 
45--S(*. /<7770g2 1 1 y 5 y^ 2 3^ii^DLfc 
so jSJtS)5..ltfcjiE'<fcJ:5m. *«W©B«jtt. PLL 
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©te©w**iitefc*T tc, a**h»<s#-i ni, in 

2 (DWW&&%. Lfctf©tii^OUT tf>fiys^(b<0&& 

[00231 ^J-7r [§]?& 2 1 fit, W /W^ 6 CD 

^3V2 2 k LTEt9tti*SJ:5&le]&-C$>So -T&fr 
*>, ^y7r@IS2 l«3PJ#!»10O@IS-e*>5. iS. 

l, r. w-cii-t©»«ttiaiwc l^wt^&k: i -c* 

-i >\,9 6 «©Jfc*4*tttC J: o Tfc* S8HJ^m/£ V 
2 0 ©B*WM£:!aF4*ttJ: 9 t>«< *S J: 5 fcaswfc-fa. 
[0024] r.coJ:5{-S:tf Lfc'< yyrmnz lwffl 
#*ffiV 2 2«, Kttft(£|11MlfttEV 2 0 iff U\ 

INI, I N2«§]#^cO$lJ^l«l£V 2 OcD^fbJ^L 

So wWfcfe, *IJ^«JEV2 0i^^7rlH]K2 1 ©ffl 
A«JEV 2 2 t ©Wfctt«BESiaJ»^-f 5. 
#*>5ttH*«*.a£#tett:, ^j-7rffl*V2 2£S 

jpk ltmwv 2 o ^-ttujEi-tae-ft ukt* i 5 y 

[0 0 2 5] <au *><*-eW7 7iai&2 i©Htfj 
V2 2^ifiafcy ? y h^MfSfcftiie, ^ 

v 2 o rofla i 9 fc<&< fcs <t 5 tc L-Cisittf «kv\ 
[0 0 2 6] 3R|R©HIS-erJxS:3ia-t-S»§-ro««ria 
2tc^-r o ^5/77151^2 Hi, 0Hx.li*£tft (R) 24 
£ = ^T^hJ- (C) 2 5T*SlJ^a/EV 2 OSr^W^^ y 
V^LfcSL t^7V7" (IC) 2 6 K£Z,7$/U<r—i? 

7*u T®&x*m<&mt)i-z> «t 5 tub* L-cngi-r s„ 

[0 0 2 7] U 5 y MeQJ§2 3 £ LTIi, ^-f*— K2 
7, 2 8*SW^fciS»*lRHJ:ft5J: 5fc.»J»*EEV 2 0£D 
eai7'<'>'i^S'7rls]K2 1 WffiTJV 2 2W£i7^ 

v 2 o cD/-< s/ y r BBS 2 i eDtti7av 2 2 IE<7) 
j3faKi>&<nJjft\Z.b J i:tl : t'ftf r '(*- K2 7, 2 8© 

#^i^^T*»iy 5 s/ h£ixS:: fcfc/jrs. i^ftijffi 

-f*— K-CttO. 3~0. 8 [V] T'ifcSo 
[0 0 2 8] H] 3 IS±IE«^(c*Jlt ft 
JKHT, H3 (a) (4HWIIV2 0^^6<)l^o< 
9*1W<5*&. 113 (b) r*M**JEV2 0;6*£l|lfe 



5 

*©9J 9 J; o -C**fc3Wfrt-<5*fr** t 
So fr^ 1113 (b) «fOi<MSl-t?*i-«»tt«*OPLL 
BK^Sy^SJEW^kTS) 9 , KW$:#a»0 
fc*}C^UTV^-5o 

[0029] zvmafrbiifrZSioic, M»SIV2 
0/55^0 < *>*IH-5*frfcf±» s<-yyr®V&2 lcotB 
^Sffiv 2 2 liMMSV 2 0 icii^-rs. r ofc*, 

#psj±v 2 0 &&m\'^t-rz>w&ia±. 

10 iS«±UTU*V\ Iftik MflNtEV 2 0H, ID 3 
(b) ?-^^»?^. - t«t ?K> J^*" K2 7JC AS 

So 

[0 0 3 0] o*9, IH 3 (b) coJ;5fC> ftflflfSffiV 
2 0*A*UTt, ^S'7rdi73V2 2«Jt£:«:*-r, M 
mn&y 2 0 t^s'7rtil7JV2 2(DP^{c^-f^— K2 

So r<ofcfe, ^ K2 7 Wye-yy^iii 

So iot, $il«ltEV2 0O«Sr!)5yht5ri: 
20 dSt?#S. r^€rPLLHlKtb730UT«7)#:ft^{L^ U 

^<^Sir^5rttc^So 

[0 0 3 1] 3IIRfc*3|WSraifflUT«lfcUT 
^•fc^J5rE4^*1-. IH4»iPLL|elKOtll^iOUT<D 
fifc«aE<k«rA*©^ o y i; k m tjBiafeftS-C^JB bTi^ 

L-fct,<DT-$>So 3EHb LTV^OIl P L LlUKcDA^) I 
N 1 k I N 2 <£>§J#£rfr o t # cO-Ertg^-fk-Cfc 9 , 

(a) , (b) ft^ti^ti^m<ommm. mm&*7* 

30 LT^So lit, ^tt«PLLAtti73ro^Cffi^* 

^l$4ttB#rflttt?fe 9 > (a) roi^lii d i vS 
9 5 [m s ] , ( b ) (DW&IZ 1 d i v S 9 2 5 [m 
s] <h&-oT^S„ 

[0032] ^-Tii<r>i§&-(*hXti<o®Wl>m^Z>mk 
A*ro«]ffl<4tsM^t?fcSo (au, ^b-rswic^o 

a, bOW]OI*W|-C*«>T*6i:, HI 4 (a) Tttjfi 1 
40 2 [ms] T*fe9, @4 (b) fli5 2 Cms] ir^o 
Tl^So 

[0 0 3 3] r.oj|g*d»e>4»*»6J:5fc, *«WteJ: 

9, A^a#i^o<fe*aMii©9fsi«*ra*«&4«fc9i#ie 

»-rSt, 194 (a) <DW;&ftfo 1 6 6 [ppm],R 
4 (b) (0^-g-|ijK]4 0 [ppm] iioT^5. 04 
(a) ©»&tt«ffi*J**«»©1?aC«SH<0****-C 

so [0 0 3 4] ^©MiaO, PLL^iSLfc* 
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-8-, SES"CliiS© PLL CD A^I C±2 00 [ppm] 
*f-LT, *f§§H£iI/S-r3±:±4 0 [ppm] £^fb<D 

[0 0 3 5] D y? U-Vv^^H-SILT^StSe* 

Srtt LT* U ™± ft* ^-CRWr S." 
[0 0 3 6] -t"*;b*>, H2C0^jT*tt^5'7rlH]K2 1 
c03>r f >-^2 5*&mirZ>£ 5fcLTV^5a«, rcoH 

2 ocomffiKiiiaftfiX fcfc J; 5l-^1-So rco«^ 
gffit-rz r k #T*# £ J: 5 K*S» 

[0 0 3 7] #^{c#5fl?3C9||;&^Ji£|I]6£#f?B 

LTiftpj-rSc ft, iii6,ic*3^t, i2i i h m-&ft\a-± 

[003 8]«W, PLL@S8K*Sl^Ty 5 y hi!) 
k V S. y M3&2 3 t©WI^>f 1 SrSlrt^, ^co 

• x-ymw-tzz 5'fcLT^a. 

[0039] rcijjiuiitf, ^»»fW«-ctt y s 
s> h ess 2 3 auftffc*1\ AAWSfcofcS^©^!; 5 

[0040] *m±\m%w,A<»nmim*m 7 z*m 

ft, @7|;*5^T, H 1 k m-tVA\a-i 

w-f-a. 

[0 04 1 ] H7fc*SV^T, !)?yhlH]B2 3(l^s/ 

ffV2 0oeaS5^>'Kttitt$ix6. >v-y°y^ 
t\>9 6d»fcW^$li<&*|J*«EEV 2 0tet°-?*-/i- K 
!eISg4 2(ct«^^^-5 0 :©^-^*-^M4 2 
ft, fttfaSIEV 2 0 cOjEA t°-^ I^A-S^ttW^-fa 

[0 0 4 2] r e>M#J3*4 3 ttiE:ft«» l^yHSrfjVET 

h^ib&;tbbtitzM?£mkttmL> &fti"<frifimfem 

038 4 4 ft 5. 



(5) 

[0043] ??-fflw®i&4 4tmmm3ktfm 
m^m<Dk%a±m^-( y^-4 i **^«ib, #Ir)J!w 
tsotsttiiB*^ y^-4 i ^yim^mmun-t 

fcttHl 0<D'&%m<Dffil&kmCX'1bZ> o 

70*22 lSt^y 5 5/ MHK2 3 ©«fiBH:H 1 fc* Ufc 

APLfc^W yf41, f-^*-ywK|H|JS4 2, ft#J5§ 
4 3Stf^^ y^lW»ElK4 4©«ti«*fco^TK 

[00 44] ±5$Lfc<fc5t-, JU—y'7j/u# 6^5>m 

fa© y 5 ^ h^kSttftl^©-?, ^^-4 1 7)^ly 

20 [0 0 4 5] trt, r©Sat»ttT?tt % =¥^-7°^^!/ 
•f^*>*>. PLL«splfflt5Jt?©rail^-f?f4 lSr 
k t£ Z> X o \z. L T *i it tf * ^ ^ ^ w v s?o ^ t £ 
[0046] #5UR:(ftKtCfcS i: V 2 0 

^^xmfem^xz&mzmx-zfa&frX'mM. 

[004 7] m 8 iC^cOtH^Sr^-f o ©Jffll*ff V 2 0 fi 
fi»UT^5^ f-^*-^Kle]*S4 2C0tb73V4 2 

1 , V 4 2 2 i4*XH, */JHISr h U'-^-f *>„ HU3>J@ 
S§4 3tli, ifIV4 3 1, V4 3 2XZtXbkit& 

40 [0 0 4 8] rcOi 5fCL-T#f>ilfcPI»l • #mM<Di& 
WmSkttxJ ■y'?®m®&4 4{iT±IBcO^^ ^^4 1 

#«:^>f ^^4 i %*yvtffitz®m-rz> 0 
io o 4 9] ■jbBwawsfc-fctii*, *ra)B««-ct± y 5 

ini, iN2©«t^fc-5Tt < ^naitttt&fuw 
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10050] fig, ±Bmm^mvn, xjy^-Ai&v 

z. y hH18g2 3 hM'&n&V 2 0 <Dfcm9J ©Fb1K. 

[00 5 1] Ei±. *«Ho4Hdto»»fcov^l!lW b 

7, 2 8l£|5gb-f\ y5yh^Iiaotli->xt-^ 

[0 0 5 2] s> 7 r 088 2 1 ICO<^-C<b> ±IBW*fr 
«i|Tli^T>'7 p 2 6 £&Si2 4, 3^>-9-2 5lcJ: 
S«J5fc**U*:i«, |SW©*tBfc0mi-aiaKi:L-cr. 

[00 5 3] fiiLhfftW Lfc ± 5 fc, **W«raffl-Mx 
tf, *ffi**jfe-ePLLH»OA*9)»«f«)ttffiKib» 

itzmm-tzz. PLLiBiK*#a-c» 

[0 0 5 4] 

jit-PL L@is©;^iRj#i*©ttffi«»^&w*t*5 
-csatt l r ^> < t ©kw g * ft * n k * s t? 

[Ull] *«Mfc«6PLLBK«)JBl©saiS?g«Sr 



(6) 

70 

[El 2] raiOS»|R©A#«l*«*«r*i-|ilKH^as> 

6. 

[03] |BISBK»IBO»fPS:R?li-5*:ft©VCO«| 

[05] 4&n&ff&ft2 03H*^«>1*jftt:*1-7'' 
[0 6] **Wfc«5J(l3<03llfi»«©«J«**-t-^ 

10 Oy^|sl^fS)5 0 

[07] 4 (Dmmj&mvmi&ZTFi-? 

n s/^Ie]S§0-efc5o 

[0 8 ] HJtraSOJMm&*jft£5*THKH-?*> 
5o 

[09] IU*Jii»fi8(D|)!)f^>SrSi^^-5fcfe©fe»0-C- 
[010] S£*©%«ft&£*-r3 P L Lle]8g©«(£ 

-fu y ? w&mx-hZo 

[011] tt*©PLL0KteKJtb^5tf;*»tt* 
[*J#©RW] 



3 




4 
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6 
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■■4WNHII 
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2 1 —'<y7rW& 
30 2 3-!>5y hlelK 

2 4-aac 

2 6-t-<7yy 

2 7,2 8 K 

3 i -*>r ^ 

4 1-*>T y?" 

4 2 — If— A'KISIS 

4 3 -NUNS 

4 4»^^yfW»H« 
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